ABSTRACT
The development of food products that provide benefits beyond their traditional nutritional values has 2 focused academic, industrial and public interest. In the last decade nutritional research has provided 3 scientific evidence-based nutritional recommendations for the prevention of degenerative disease, which 4 include low glycemic load and high fiber intake (Kendall et al.. 2010; Miller et al.. 2009 ) and health 5 authorities worldwide recommend an increase of cereal intake, especially wholegrain, which is an 6 important source of dietary fiber and other bioactive compounds (Fardet 2010).
7
Among fiber fractions with recognized functional properties, FOS and inulin, non-digestible fructose 8 polymers, are also classified as "prebiotics" for their capability of "selectively stimulate grawth and/or 9 activity of one or a limited number of microbial genus(era)/ species in the gut microbiota that confer (s) 10 health benefits to the host" (Roberfroid et al. 2010) . Many studies in animal models and in man showed 11 that FOS and inulin tend to reduce the risk of colon carcinogenesis (Pool-Zobel et al. 2007) , to enhance 12 mineral absorption (Scholz-Ahrens et al. 2007) , to modulate lipid metabolism (Brighenti 2007 ) and the 13 secretion of gastrointestinal peptides involved in appetite (Parnell et al. 2009; Cani et al. 2009 ) or in 14 gastric emptying regulation (Russo F et al. 2011) . FOS occurs naturally in food plants including cereals 15 such as wheat (Ritsema et al. 2003) . In cereals kernels FOS are accumulated at higher level during the 16 grain filling, specifically in the physiological stage called "milky phase", occurring 2 to 3 weeks after 17 flowering; thereafter FOS content per kernel rapidly decrease (D'Egidio et al. 1997; Ritsema et al. 2003) .
18 Corradini et al.. (2003) reported that FOS present in immature wheat grains (IWG) kernels are branched 19 molecules having both β 2-1 and β 2-6 fructosyl-fructose linkages and a low degree of polymerization.
20
Compared to wheat at complete ripeness, IWG contains also less starch content with a reduced 21 availability to enzymatic digestion (Casiraghi et al.. 2006) , and more fibre and soluble sugar (Iametti et al.. 2006) . IWG has a total protein content similar to wheat at late ripening stage, with a predominance of 23 albumins with an equilibrated aminoacidic composition (Mujoo et al. 2003) 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
16
IWG integration does not negatively affect pasta cooking quality, as shown by the sensory assessment 17 results (Table 1) 
24
The nutritional composition and energy content of tested pasta samples are reported in Table 2 .
25
The limited integration (30%) of durum wheat semolina with IWG wholemeal promotes interesting 26 nutritional characteristics in pasta samples: IWG enriched products showed a fiber content very similar 27 to that evaluated in WW pasta, with slightly higher levels of the metabolic active soluble fraction 28 22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
26
Endosperm and whole grain rye breads are characterized by low post-prandial insulin response 27 and a beneficial blood glucose profile. Nutr J 8, 42, doi:10.1186 Nutr J 8, 42, doi:10. /1475 Nutr J 8, 42, doi:10. -2891 28 29
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